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Cover: Smallmouth bass, see page 6. ©Eric Engbretson Underwater Photography 
Left: Crayfish are prey for animals such as this barred owl, see page 26. 
©Shutterstock/Don Mammoser 


Back cover: Matthew Yonkers, a natural resource specialist at the Front Royal Fish Cultural 


Station, gently releases smallmouth bass fingerlings into the South River, page 6. 
Meghan Marchetti/DWR 


Re readers know they would normally read the words 
of Executive Director Ryan Brown in this space, but he 
was kind enough to yield the floor to me so I could introduce 
myself as the new Chair of the Virginia Department of Wildlife 
Resources (DWR) Board of Directors and share a few thoughts 
with you. 

I've lived most of my life in Virginia and happily live with 
my family in the Shenandoah Valley. I’ve been involved in 
hunting, fishing, and the outdoors personally all my life and 
professionally for most of my career. When I have the time, I’m 
a fly-fishing guide and outdoor journalist. 

When my colleagues on the board gave me the privilege of 
chairing this board, I was deeply honored. I appreciate their 
support and look forward to working with each one of them as 
we continue to build on DWR’s success. In the last few years, 

I've gotten to know many of the people who make the department the well-respected and 
highly effective organization it is. They are the flesh and blood of the mission statement. 
Without their expertise and commitment, the rich outdoor resources that we all enjoy would 
not flourish as they do today. 

I’m going to offer some thoughts on roles and responsibilities of the board, the depart- 
ment, and the citizens of the Commonwealth. 

In the purpose section of the board’s governance manual, it states: “It [the Board] fully 
recognizes that the General Assembly has given stewardship responsibilities for the Com- 
monwealth’s wildlife and boating resources to the Department on behalf of Virginia's citizens 
and has entrusted the Board with the moral ownership of the Department on behalf of the 
public. Therefore, the Board will strive to understand the public’s values regarding wildlife 
and boating resources and shall govern its actions based on those values.” 

DWR provides many opportunities and ways for you to express your views. That's our 
responsibility and a crucial part of understanding the public’s values. Please take advantage 
of those opportunities. Citizen engagement is a hallmark of good resource management. | 
assure you—we want to hear from you. 

The DWR staff are professionals doing their level best to craft recommendations that 
serve the resources and the Commonwealth well, relying on the best science and their expe- 
rience to do that. The stewardship responsibilities of the department are another hallmark 
of good resource management and will be governed by what is best for the resource and the 
Commonwealth's citizens. 

When you share your views, I ask that you do so in a civil and respectful manner. How 
we treat each other, especially those we disagree with, is a true measure of us as human 
beings. These days some folks think it is OK to lash out, denigrate, and dismiss points of view 
that are not like their own. I can’t make people change or behave if they don't care about each 
other. But if that’s where they are coming from, then they relegate themselves to the sidelines 
of reasonable public discourse. 

The people of this department deserve to be treated as you would want to be treated, and 
in return, you deserve to have your voice heard. We won't always do what you want, but if 
you make civil, respectful requests, I can assure you they and this board will listen. 

We are fortunate to have an abundance of outdoor opportunity in the Commonwealth. 
Let's not take it for granted or squander the legacy. I hope you will join me by playing an im- 
portant role in the stewardship of those resources, promoting time afield, and passing along 
more opportunities for future generations. 


TOM SADLER 
Chair of the DWR Board 
of Directors 
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Dear Virginia Wildlife, 

In your March/April issue, I enjoyed 
reading the articles, and “Finding Fish 
in Urban Northern Virginia” made 
me think of when I was little and ona 


Saturday or Sunday morning, at “dark 
thirty,’ when the sun was still rising, my 
dad would call up the stairs, “Kids, do 
you want to go fishing?” A sleepy trio 
of “yes” came from my brothers and 
me, and we would put on our swim- 
suits, throw on a t-shirt, and grab water 
bottles and snacks before going to the 
garage. 

My dad would have hooked up the 
boat by then, and he asked each of us 
(with lots of recommendation) what 
lure we wanted to use. After that was de- 
cided, we piled into the car. We stopped 
at the local 7-11 and our dad bought 
doughnuts. Then we proceeded to the 
city docks in Fredericksburg. 

By that time, a weak early morn- 
ing sunshine would be shining on the 
water of the Rappahannock River. 
Everyone would excitedly help get 
the boat in the water, then wed head 
upstream to a small island, christened 
“the island of children’s delight” by 
my dad. We would fish all morning 


on the way, and once we got there, 
our dad would drop us off on the 
island, where we played and built 
forts while he fished the opposite 
bank. We still do fish together, but 
not as often as we used to. 
Thank you, 
Lia Chaves, Fredericksburg 


Lia, so glad the article evoked good 
memories on the water and with family 


for you! 
- Molly Kirk, editor 


Dear Ms. Kirk: 
Although I have been almost exclusively 
a fly angler for more than 40 years, Ger- 
ald Almy’s “Golden Oldies—Five Classic 
Lure Your Grandfather Used that Still 
Work” [March/April 2023] was a snap- 
shot of the top tray of my father’s tackle 
box. Every lure in the article is hooked 
to a lot of fond memories for fishing 
with Dad. 

My mother sometimes joined us. 
Though she rarely fished, she was a care- 
ful observer and listener. The child of 


immigrants, she spoke English at school 
and Finnish at home. She variously 
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We want to hear from you! We welcome letters to the editor, questions for our 
staff, photos you capture of wildlife, and experiences you want to share, Please include your 
name and address when you send correspondence to editor@dwr virginia. goy via email or by 
mail to Editor, Virginia Wildlife, P.O. Box 90778, Henrico, VA 23228-0778. Correspondence 
chosen for publication may be edited for clarity and/or length. 


chuckled or cringed when she overheard 
American anglers mispronounce Rapala 
(and sauna and, decades later, Nokia). 
And she made sure her fishermen would 
do better. 

Now I chuckle and cringe on her 
behalf when I overhear other anglers. 
Finns roll their Rs and always accent the 
first syllable: RRRAP-a-la (approxi- 
mately), never Ra-PAL-a. 

Warmly, 
Bruce Pencek, Blacksburg 


Bruce, glad you enjoyed the article, 
and thanks for the guidance on Rapala 
pronunciation! 

-Molly Kirk 


Hi, I live in Illinois and just wanted to 
tell you how much I enjoy receiving 
DWR’s Notes from the Field email news- 
letters. The articles are enjoyable and 
informative. Keep up the good work! 
Thank you, 
Rich Wyrick, via email 


Thanks Rich! DWR sends monthly Notes 
from the Field email newsletters on five 
topics: hunting, fishing, boating, wildlife 
watching, and Conservation 

Police, along with occasional special 

topics, such as the current monthly 

messaging on the 50th anniversary 
of the Endangered Species Act. You 
can sign up for any or all of the email 
topics here: virginiawildlife.gov/ 
the-outdoor-report/ 

-Molly Kirk 
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Updating the fish hatchery’s infrastructure allows 
the! historic facility to replenish smallmouth bass — 
in local river systems: 
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here's a section of old pipe tucked into the corner of 
the original fish hatchery building at the Front Royal 
Fish Cultural Station in Front Royal. A relic from 
the 1930s when the fish hatchery was built, its tongue-and- 
groove wood planks are bound together by steel bands, and it 
used to connect the waters of Passage Creek with the ponds of 
the hatchery. It’s a vivid reminder of the past as the hatchery 
moves forward into the future. 

Constructed by Civilian Conservation Corps workers 
starting in 1931, the Front Royal fish hatchery completed its 
first fish stocking of smallmouth bass and sunfish in 1933. 
Now, 90 years later, the hatchery is ushering in a new era after 
an extensive renovation. With the renovations, the Virginia 
Department of Wildlife Resources (DWR) is aiming to raise 
smallmouth bass at Front Royal in addition to musky and 
walleye, allowing the agency to not only enhance smallmouth 
populations in the South and Shenandoah rivers, but also to 
better understand them. 

“Front Royal serves as a model for what wed like to bring 
to the other facilities,’ said DWR Hatchery Superintendent 
Brendan Delbos. DWR currently operates nine fish hatcher- 
ies—five cold-water and four warm-water. “It’s hopefully the 
start of good things to come for the hatchery system. On a 
regional level, it’s my prediction that it’s going to have a great 
impact if things go as planned. We're certainly taking good 
steps toward being able to rebuild the smallmouth bass popu- 
lation in that area.” 


A leftover pipe from the 1930s reminds the staff of how far 
they've come with the new renovations. 


ee 


Above: An aerial view reveals the Front Royal Fish Cultural Station's newly lined rearing ponds and, top right, new buildings for concrete race- 
ways and hatchery. Previous page: Filtered water from Passage Creek fills new state-of-the-art rearing tanks. 
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Water from Passage Creek flows into two state-of-the art drum 
filters before it gets sent to the hatchery building. 
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Front Royal Hatchery Manager Wayne Pence (right) showed DW 
Executive Director Ryan Brown (left) some of the upgraded hatchery 
equipment. 


The smallmouth raised at Front Royal and stocked into 
the South and Shenandoah river watersheds will also provide 
DWR with some important data. “The aquatic biologists in 
Region 4, Steve Reeser and Jason Hallacher, have come up with 
a clever study that will allow us to see how these fish disperse 
after stocking,’ said Delbos. “They're going to be looking at 
any limitations that there might be in those systems that are 
preventing the smallmouth bass from really repopulating and 
taking off like we saw historically. We're quite excited that fish 
raised at Front Royal will be used for scientific purposes in 
addition to providing recreational opportunities for anglers.” 


Into the 21st Century 

Until 2020, the Front Royal hatchery produced primarily 
musky and walleye, and smallmouth in small numbers. The 
facility was also used to hold trout and catfish trucked in from 
other locations until their stockings into Northern Virginia 
waters. 

In 2020, Front Royal ceased operations to begin reno- 
vations, which are in part made possible through the largest 
natural resources settlement in Virginia. A lawsuit brought 
by the Virginia Secretary of Natural Resources against a local 
chemical company resulted in a 2017 settlement that awarded 
funds earmarked for natural resources projects after the com- 
pany was found to have been releasing mercury into the South 
River for many years. The mercury discharge impacted the 
river's fish populations, especially the smallmouth. Part of the 
consent decree funded renovations to the Front Royal hatchery 
as a way to compensate Virginians for lost recreational fishing 
opportunities. 

“Historically speaking, partially as a result of some of 
those releases, smallmouth bass populations in particular have 
nosedived over the years,’ said Delbos. “As usual with fisheries 
issues, there are other confounding factors—loss of habitat, 
increase in water temperature—but certainly the chemical is 
something we can point to and say, ‘this was not a good thing 
for the population: ” 

Three years later, Front Royal has a new hatchery building 
with modern technology, a sophisticated filtration system for 
the water it pulls from nearby Passage Creek, and four ponds 
lined with rubber instead of an earthen bottom. Those facili- 
ties will enhance DWR’s capabilities to raise smallmouth bass, 
walleye, and muskellunge. 

“It certainly helps to bring the hatchery into the 21 
century, Delbos said. He characterized the filtration sys- 
tem installed at the dam on Passage Creek at the west end 
of the property, two state-of-the-art drum filters, as “a huge 
game-changer for the facility.’ At capacity, the system can pro- 
vide the hatchery with 2,000 gallons per minute of water free 
of other aquatic species, leaves, debris, and fish eggs. 
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That water flows into the new hatchery building, where 
modern equipment complete with digital readouts controls all 
aspects of the fish hatching and raising. “In a controlled setting 
in the hatchery, smallmouth bass are a very difficult species to 
work with,” said Delbos. “We now have state-of-the-art equip- 
ment, so we have the potential to dial in the water chemistry 
to meet the unique, specific requirements of smallmouth or 
whatever species were working with.” 

That water from Passage Creek is of such a quality that 
even though Front Royal is designated a warm-water hatchery, 
with the new hatchery equipment it also has the potential to 
raise or hold trout in the winter months. “That really adds to 
the flexibility and usefulness of the facility,’ said Delbos. 
Another new building houses high-tech 
cement raceways for spawning fish, juvenile 
fish, and fish the facility will hold for stock- 
ing. From those raceways, young smallmouth 
will be transferred to the newly lined ponds 
to continue to grow until they’re collected 
and stocked into the South and Shenandoah 
rivers. 

The lined ponds, complete with aerators 
to provide oxygen, will enable hatchery staff 
to conserve water, reduce maintenance, and 
capture the fish more safely for stocking. 
“Considering all the time, money, effort that 
we put into raising these fish, we want to do 
everything we can to make sure that we're 
maximizing survival,” said Delbos. “The pond 
modifications, including the liners, are going 
to help us do that.” 


Institutional Knowledge, 
Cutting-Edge Technology 
Front Royal hatchery manager Wayne Pence 
was excited to open the valves on the hatchery 
after the celebratory ribbon-cutting ceremony in May. Pence 
started working at Front Royal in 1983 and has spent more 
than 35 years raising fish in the squat stone building built 
in 1931, using much of the same equipment and techniques 
of those early days. “It wouldn't have looked much different 
back then,” he said as he gazed at the large, open space, metal 
tanks, and aging nets hanging on the walls. 

Pence noted that the main challenge in raising fish in 
the old hatchery building was maintaining the consistency of 
temperature and water quality that fry and juvenile fish need 
to survive. Water was piped into the hatchery directly from 
Passage Creek and could carry in bacteria or other fish species 
and eggs. 

“The new system has not only the filtration drums at the 
dam in the creek, but also a UV filter at the hatchery building. 
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Left to right: DWR Hatchery Manager Wayne Pence, DWR Hatchery Superintendent 
Brendan Delbos, DWR Chief of Fisheries Dr. Michael Bednarski, and DWR Executive 
Director Ryan Brown cut the ribbon for the May opening of the updated Front Royal 
Fish Cultural Station. 


We have oxygen in the tanks, and we can control the water 
temperature,’ Pence said. “All that will help us increase our 
hatching rates and decrease our mortality rates. When you 
have a consistent temperature and filtered water, it keeps the 
fish healthier.” 

Pence laughed when asked if there's an instruction book 
for all the valves and digital screens of the new hatchery 
system. He pointed to a thumb drive hanging from a valve. 
“There it is. I’m learning a lot!” he said. 

Pence learned the ins and outs of growing fish at Front 
Royal from former hatchery manager Ken Mitchell and former 
hatchery foreman Earl Wakeman. Wakeman’s father had 
helped build the facility in the ’30s. The hatchery is actually 
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built on former Wakeman family land. The institutional 
knowledge here runs deep, and combined with the new tech- 
nology, will serve DWR well. 

“Hats off to Wayne. He was our point person during 
construction, and we couldn't have done it without him,” said 
Delbos, who also credited DWR’s former Region 4 Fisheries 
Manager Paul Bugas for leading the project's start. “Now that 
we'll be raising fish out there, Wayne’s knowledge of the area, 
knowledge of the fish, and knowledge of the facility will be 
valuable. I'm very excited to have Wayne get his hands wet 
again. Front Royal is one of DWR's most historic hatcheries, 
and now it’s also one of its most advanced in technology.’ 


Molly Kirk is the DWR Creative Content Manager. 
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; Before After 


The original raceways at the hatchery. Renovations included modern, efficient concrete raceways. 


The old indoor hatchery runs. New hatchery runs with UV filters make it possible to maintain cleaner 
water, which increases fry productivity. 
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Now, most of the holding ponds have liners for more productive results. 


Unlined holding ponds required extensive maintenance and 
weren't efficient. 
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By Ashley Stimpson 


Photos courtesy of Eftrulla Clark Moore and the 
George Washington and Jefferson National Forest 


n June 13, 1936, the state of Virginia cut the ribbon 

on its state park system, opening six sites on the same 

day. To celebrate the occasion, thousands gathered at 
the newly built Hungry Mother State Park in Marion, where 
the governor presided over a lavish ceremony that included a 
concert, water pageant, and beauty contest. Around the Com- 
monwealth, visitors flooded the other five parks in the system, 
strategically located to be no more than an hour’s drive from 
most Virginians. Most white Virginians, that is. 

For Black residents of the time, the state park system— 
which opened just six months after Shenandoah National 
Park—was just one more outdoor space they couldn't enjoy. 
Like most southern states in the 1930s, Virginia enforced an 
array of Jim Crow laws that mandated segregation in public 
facilities. During this supposedly “separate but equal” era, 
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African Americans looking to spend time outside had to settle 
for a designated picnic table here and there. 


A Recreation Area and a Refuge 
There were those looking to change that, however. In 1937, 
in the Allegheny Highlands, the Clifton Forge chapter of the 
National Association for the Advancement of Colored People 
(NAACP)—led by a Baptist minister named Hugo Austin—de- 
cided to push back. They organized sit-in style protests at Ross 
Douthat State Park, one of the original six state parks. The pro- 
testers, said historian Dr. Josh Howard, were chased out of the 
park by white mobs. Still, Austin and the activists persisted. 
According to Howard, the protests caused consternation 
among leaders at the both the state and federal parks systems, 
as well as the U.S. Forest Service. “The agencies got together 


Southwest Virginia's Green Pastures Recreation Area was a safe haven for Bl 
during segregation, before falling into disrepair. Then came a massive grassrauns 


and basically said ‘we have to stop this; ” said Howard. “And 
the Forest Service had so much land that they figured they 
could secret away a park. A park so remote that white people 
wouldn't care.” 

In 1938, work on Green Pastures—the nation’s only 
recreation area explicitly and exclusively for African Amer- 
icans—began when the Dolly Ann Civilian Conservation 
Corps Camp F24 out of nearby Covington arrived at the 133- 
acre site in George Washington Jefferson National Forest. But 
before they could even finish the modest construction plan, 
which included a beach, bathrooms, and a picnic shelter, Black 
visitors began arriving in droves. The CCC “had to build the 
park around them,” said Howard. 

Eutha Patricia Davis-Ross was one those visitors. “My ear- 
liest memories of Green Pastures include my father driving his 
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to retell its story—and reopen 
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red International pick-up truck. Wed start the route with just 
three people in that truck, and by the time we arrived at the 
park, it was filled with people. Sometimes there would be 25 
people crammed into that truck,’ she remembered. Dr. Calvin 
Andre McClinton also arrived in the back up of a pick-up, “a 
flatbed truck spread with hay. It would hold 25 to 30 kids” 

It wasn't just kids piled in trucks or local residents that 
came to the park—it was busloads of people from as far away 
as Northern Virginia and Maryland. They swam in Green Pas- 
ture’s small manmade lake, hiked its forested trails, and played 
baseball in the clearing. 

“Dads became children when they got to that park,’ 
remembered Pam Marshall, who spent many childhood 
weekends and holidays at Green Pastures and who grew up to 
become Clifton Forge’s first Black mayor. “Our dads would be 
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Above left: Reverend Hugo Austin and his family. Above right, a family enjoys the Green Pastures Recreation Area in the early days of its 


existence. 
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diving off the dam. Our moms had packed lunches. Everyone 
we knew was there.” 

At the height of the park's popularity, Green Pastures at- 
tracted more than 1,800 visitors a day, often forcing the Forest 
Service to close the parking lot in the name of public safety. 
When the park's cabins filled up, nearby churches—which bap- 
tized congregants in Green Pasture’s tiny lake—would arrange 
for members to host visitors in their home. 

In 1950, when the Forest Service officially desegregated 
its public recreation areas, including Green Pastures, little 
changed. While white visitors trickled in, the park remained a 
deeply important gathering space for the local African Ameri- 
‘can community, In 1963, the Forest Service decided to change 

_ the parks Name to communicate to the public that the site was 
indeed desegregated. The new Longdale Recreation Site took 
pe tition a nearby mining town. 


Aemories Spur a Movement 
~ But as the decades wore on, the park fell into disrepair. When 
federal funding for maintaining Forest Service recreation areas 


ran low, members of the community took on the task, cutting 
the grass and repairing the facilities themselves. But even they 
couldn't keep the park going forever. By the 1990s the park 
was overgrown, algae had made the lake unsafe for swimming, 
and the bathhouses were locked up tight. In 2017, Longdale 
Recreation Site was closed. 

That's how Pam Marshall found it when she moved back 
to Clifton Forge after a 34-year career in Washington, D.C. 
“There were some good Samaritans trying to keep it up, but 
the park had deteriorated,” she recalled. “I thought, ‘we have to 
save this place’ ” 

Others were thinking the same thing. McClinton, back in 
the area after retirement, was already lobbying to save Green 
Pastures. He had recently recruited Joan Vannorsdall, an Al- 
legheny County Supervisor who had fond memories of taking 
her kids to the park in the 1980s. “Back then, I had no idea of 
its historical significance,’ she said. 

Vannorsdall was also in charge of a local oral history 
project called “What's Your Story?” The group had already 
published a book of stories about the county's Masonic temple 
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Photos above: For decades, Green Pastures Recreation Area offered outdoor recreation space for Black families. 
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and the construction of C&O Railroad. Green Pastures, Van- 
norsdall thought, would make a perfect topic for the group’s 
next publication. More than 20 community members were in- 
terviewed for the volume, which was published in April 2018, 
creating a groundswell of support to rehabilitate and open the 
park. 

The Friends of Green Pastures at Longdale, spearheaded 
by McClinton, began raising money for the park's restoration 
while local churches and chapters of the NAACP began writ- 
ing letters to anyone who might help get it reopened. Mean- 
while, Vannorsdall began sending copies of the “What's Your 
Story?” collection to leaders in Richmond. Everyone settled in 
for a long fight. 

But not a year later, Governor Ralph Northam was look- 
ing for specific projects focused on racial equity. Vannorsdall 
wrote him yet another letter. 

“And it worked!” she remembered, 

In September 2021, Northam announced that the state 
would lease Green Pastures Recreation Area—its original 
name restored—from the Forest Service and operate it as a 


seasonal satellite of Ross Douthat State Park. A ribbon-cutting 
ceremony was held days later. 

This opening ceremony may not have been as extravagant 
as the one in 1936 (there was no beauty pageant) but it was no 
doubt more meaningful. Many of the community members 
who had fundraised, written letters, and told their stories were 
on hand to celebrate. 

“It was a truly remarkable day,’ said Vannorsdall. 

For Marshall, the reopening of Green Pastures was some- 
thing more than remarkable, something almost magical. “I’ve 
worked in government for a long time. And I've never seen 
governments work together so fast,” said the former mayor. “It 
was a miracle in the mountains” 2 a 


: ‘ 
Ashley Stimpson is a freelance journalist based in Maryland who “4 a 
writes often about conservation, climate change, and animals in the 
Mid-Atlantic. 
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‘Dr. Mitehell AB ved 
? Has Left an n Enduring sony in the Sky 


‘In more than 50 years of wildlife conservation work, 
this educator has helped shape generations of bird 
populations and students. 


By Beth Hester 
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Courtesy of Department of Biology, William & Mary College 


quick internet search of Dr. 

Mitchell Byrd’s name will 

reveal the immense con- 
tributions he’s made to research and 
conservation efforts in the world of birds 
and wildlife. Byrd’s meticulous research, 
field work, and educational outreach 
efforts have informed and inspired avian 
enthusiasts both amateur and academic 
throughout the Commonwealth. But 
it's Byrd’s remarkable impact on the 
humans he also worked with that leaves 
his most resonant legacy. 

“Mitchell is a southern gentleman 
who really cares about people and soci- 
ety, said Dr, Bryan Watts, the director of 
The Center for Conservation Biology at 
William & Mary in Williamsburg, Vir- 
ginia. “So many people in our circle who 
came up as students always say that they 
would love to be Mitchell when they 
grow up. Many have patterned their lives 
after him. Now in their 60s and 70s, they 
still say they would love to be Mitchell 
when they grow up. He has had a pro- 
found impact on thousands of people, 


Dr. Mitchell Byrd with a young osprey taken from the Chesa- 
peake Bay to be translocated to Pennsylvania for release. 
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Dr. Mitchell Byrd banding nestling herons in a rookery south of Wacha- 


preague on the Eastern Shore of Virginia. 


not merely because of his conservation 
work, but because of his humanity.’ 

Over the span of Byrd’s career, 
which includes 50-plus years in conser- 
vation biology at William & Mary, he's 
worked with practically every species 
of bird found in the Chesapeake Bay 
watershed, and he’s led just about every 
significant avian research and survey 
team worth mentioning, including the 
Chesapeake Bay Bald Eagle Recovery 
Team and the Eastern Peregrine Falcon 
Recovery Team. He's studied parasitic 
diseases of wild turkeys and nematodes 
in fish populations, and his early work 
as a Virginia Tech graduate student was 
focused on, of all things, muskrats. 

He's studied shorebirds, red-cock- 
aded woodpeckers, pelicans, and heron, 
but he’s best known for his work with 
raptors—bald eagles, peregrine falcons, 
and osprey. Many experts credit Byrd 
with saving the bald eagle in Virgin- 
ia and for reviving peregrine falcon 
populations east of the Mississippi. Byrd 


is considered one of the pioneers of 
wildlife conservation in Virginia. 


Shaping the Future 

In March 2023, I had the privilege of 
interviewing Byrd at his home base in 
Williamsburg where, despite having 
turned 95, he regularly conducts edu- 
cational, bird-related lectures for other 
residents. When some of Byrd’s former 
colleagues and students caught wind of 
the interview, they generously shared 
their own perspectives on the influence 
he continues to have on their lives. 

Byrd was raised in Franklin, Vir- 
ginia, where his father was employed by 
the Union Camp Corporation's paper 
mill. Every weekend Byrd and his father 
would go exploring on foot or by boat in 
the wooded areas along the Blackwater 
River. “Dad knew a great deal about 
trees, but not a lot about birds,’ Byrd 
recalled. “But I started to get more and 
more interested in the birds I was seeing 
on our outings, so dad got me a pair of 


Previous page: Dr. Mitchell Byrd devoted his career to the birds of Virginia, and his research, work, and teaching helped restore populations of 


multiple species. OLynda Richardson 
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Courtesy of Fred Scort 


old Navy-issue binoculars so I could get 
a better view. Those early experiences 
are what got me interested in wildlife— 
birdwatching in particular” 

An entire article could be written 
about Byrd’s curriculum vitae alone. 

He obtained three degrees from Vir- 
ginia Tech and was accepted to medical 
school. He spent two years in the Army 
in the biological warfare department, 
years which he dryly describes as, “not 
the happiest time of my life.” 

But a series of life experiences, 
including a summer stint working at 
the Great Dismal Swamp in Southeast- 
ern Virginia, where he saw firsthand 
the devastation caused by the logging 
industry, began to exert an influence on 
Byrd. “I looked at what had become of 
the Dismal Swamp,’ Byrd explained. “I 
thought to myself ‘is this what the future 
holds?’ and I started to explore the pos- 
sibilities of working in the ecology field” 


Courtesy of Bryan Watts/Center for Conservation Biology 


Above: Dr. Mitchell Byrd holding red-cock- 
aded woodpecker chicks after banding 

at Big Woods Wildlife Management 

Area. Right: Dr. Mitchell Byrd observing 
peregrine fledglings at a hacking tower in 
Shenandoah National Park. 


After his stint in the Army, aca- 
demic jobs were hard to find, but he was 
offered a one-year position with William 
& Mary. That single year turned into 50 
of teaching during the academic year 
and devoting his summers to research. 
“J spent almost 100 percent of my time 
conducting field work in the summer- 
time,’ he explained. “Td leave home at 
7:30 in the morning and get home at 
10:30 at night. I’m still amazed that my 
wife didn't leave me.” 

Byrd has conducted fieldwork for, or 
has served as an advisor to, a myriad of 
organizations, including the U.S. Depart- 
ment of the Interior, the Virginia Depart- 
ment of Wildlife Resources (DWR), the 
U.S. Fish and Wildlife Service, Domin- 
ion Energy, the Virginia Department of 
Transportation, and The Nature Con- 
servancy. But perhaps one of his most 
important contributions to the ongoing 
work of conservation was the 1992 
co-founding of The Center 
for Conservation Biology 
(CCB) at William & Mary 


with Watts, his colleague. 

The CCB's stated mission is to 
“provide the global community with the 
information needed to drive thoughtful, 
science-based conservation, to educate 
and train the next generation of con- 
servation scientists, and to make lasting 
contributions to the natural world 
through critical thinking, innovation, 
and ground-breaking research.” The 
co-founding of the CCB is a significant 
component of Byrd's legacy. 

“Mitchell and I have worked closely 
together for nearly 40 years,’ explained 
Watts, who serves as director of the 
CCB. “I was his graduate student, left 
Virginia to complete a PhD in ecolo- 
gy, and then came back to William & 
Mary in the fall of 1991. Mitchell was 
close to retirement then, and both of 
us were concerned that many of the 
conservation programs that he started 
would end. We decided to establish the 
CCB to continue the work. Mitchell 
officially retired from William & Mary 
in 1995 but became professor emeritus, 
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Dr. Mitchell Byrd (/eft), pictured here with Charlie Hacker, ooking for 
nesting peregrine falcons under the York River bridge. 


and we worked closely on projects and 
programs up until he was around 90. We 
still talk weekly.” 


More a Calling than a Career 
Byrd's students and fellow researchers 
recount Byrd's stamina and prowess in 
the field, his self-effacing demeanor, his 
wicked and delightful sense of humor, 
and his appreciation for practical jokes. 
Lynda Richardson, wildlife photogra- 
pher and art director of Virginia Wildlife 
magazine, credits Byrd with jumpstarting 
her career as a wildlife photographer. “In 
the late 1980s, when I first met Dr. Byrd, 
I was scared of him,’ she explained. “He 
didn’t smile and seemed like a no-non- 
sense kind of guy. It took me a while, but 
I finally realized that I was misreading 
Dr. Byrd all along. He actually had a 
very dry and hilarious sense of humor. 
And boy, was he fit. In the 1980s and 
90s [when he was in his 60s], he would 
effortlessly climb channel markers to 
investigate osprey nests, count chicks, 
and band the young—he never seemed 
to break a sweat. Dr. Byrd is a beloved 
mentor to hundreds of people, and he'll 
live forever because of the impact he's 
had on their lives and on their work.” 
Byrd's sense of humor surfaces 
when describing his work with os- 
prey. “Osprey are big collectors,” Byrd 
explained. “I’ve found baseballs in their 
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nests, pairs of gloves, all kinds 
of things. But just about the 
oddest thing I ever found was 
a lady’s bikini bathing suit. I 
imagined someone sunbathing 
on an isolated stretch of beach 
while getting a ‘total tan; then 
waking up to discover that her 
swimsuit had mysteriously 
gone missing.” 

Behind Byrd’s mischievous 
nature lies a deeply rooted 
affection for the natural world 
that has shaped a lifetime of 
significant ecological research. 

It feels almost disrespectful 

to describe his life’s work as a 
career; the word calling seems 
much more accurate. 

Byrd described the impact 
that loss of habitat had on 
particular bird populations. 

He recalled seeing a lone, 
disoriented red-cockaded 
woodpecker flying from stump 

to stump in a newly logged 
section of forest, the bird confused 
by what had happened to those trees, 
some of which were probably 80 years 
old. He told of seeing a stack of loblolly 
pine chained to a logging truck that 

was slowly passing by. “In one of those 
logs I could clearly see the cavity that 
those woodpeckers had used to establish 


Dr. Mitchell Byrd (/eft), Cato "Captain Fuzzzo" Shermer (right), 
and Dr. Bryan Watts (center) worked as a team for more than 25 
years, flying above the banks of Virginia’s rivers searching for and 
documenting bald eagle nests. 


Dr. Mitchell Byrd never r hesitated to explore interesting 
locations in his quest to check nests. 


nests,” he shared. “It was pretty sad.” The 
matter-of-fact tone in which Byrd deliv- 
ers the story makes it seem all the more 
poignant for its understatement. 

Bob Duncan, retired executive 
director of DWR, shared his memories 
of working alongside Byrd. “Back in the 
early 80s when I got to know him, he 


Courtesy of Center for Conservation Biology, William & Mary 
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Dr. Mitchell Byrd with Vickie Finn. As an undergraduate, Finn worked with Byrd in the 


os 
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field with eagles and would later go on to become the U.S. Fish & Wildlife Service conser- 


vation coordinator for the Pacific Northwest. 


“He has had a profound impact on 
thousands of people, 
not merely because of his conservation work, 


but because of his humanity.” 
~ Dr. Bryan Watts 


was amanona 
mission, Duncan 
said. “When he 
wasn't monitoring 
birds from the air, 
he could be found 
in his favorite 


the red-cockaded 
woodpecker. Byrd 
was indefatigable 
in his work, and is, 
as Aldo Leopold 
once described, 
‘one of those who 


©Stephen Salpukas/W&M + 


Boston Whaler Dr. Bryan Watts (/eft) stands with Dr. Mitchell cannes Hye 
looking for them. Byrd on the day William & Mary established out wild things: 
The agency worked the Mitchell A. Byrd Research Professorship L asked Byrd 


of Conservation Biology. 


with Dr. Byrd 
to obtain grant 
funding to help support the research 
that he and his colleagues were con- 
ducting. It was a great partnership and 
great progress was made in the conser- 
vation of raptors and also species like 


to reflect upon 
the technologi- 
cal progress he's experienced over the 
years, and to speak to the challenges still 
faced by conservationists despite all of 
the progress that’s been made. “Some 
of the innovations and refinements in 


areas relating to bird monitoring have 
been game-changing,’ he explained. 
“The shrinking down of the transmitters 
that we use on birds has been remark- 
able. They're solar-powered, and we can 
monitor the birds via satellite. We're 
able to pinpoint not only their altitude, 
but their precise location. Now, we're 
even monitoring seabird populations 
with drones. All of these things, as well 
as the evolution of computing, I could 
have never imagined early in my career. 
Back in the day, you could sit and finish 
an entire novel while waiting for those 
huge, slow computers to do calculations. 

“In terms of major challenges facing 
bird populations, there’s overfishing, 
which alters the food chain; the prolifer- 
ation of plastics and plastic residue that 
wildlife are exposed to, and which they 
ingest; and land use issues and habitat 
destruction that are big concerns,’ he 
continued. “Climate change and higher 
tides negatively impact some species of 
marsh birds, though clapper rails seem 
to be faring pretty well. But you always 
have to have hope. It’s important to con- 
tinue our outreach efforts and educate 
people about these issues.” 

Not long ago, a reception was held 
at William & Mary to honor Byrd. For- 
mer students and academic colleagues, 
members of conservation organizations, 
fellow researchers, and bird enthusi- 
asts gathered from all over the United 
States to celebrate and recognize Byrd’s 
accomplishments. 

“Some of these people [ hadn't 
seen since 1965,” he recalled. “So many 
people came over to me saying that they 
owed their interest in the field and their 
careers to my teaching, mentoring, and 
to my work. I had not realized that I'd 
had that much of an impact on people's 
lives. It was pretty overwhelming” 2 


Beth Hester is a writer and freelance photogra- 
pher from Portsmouth. Her passions include 
reading, shooting, kayaking, fishing, tying salt 
water flies, and tending her herb garden. 
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| Department of Wildlife Resources maintains 78 Wildli 
nis nearly 250,000 acres of land manag 
ed recreational opportunities, 
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Crooked Creek Wildlife Management Area 


V Hunting VTrapping VPrimitiveCamping V Trout Fishing v Hiking 


Greek WMA’s natural beauty, native and stocked trout fisheries, hiking, hunting, and wildlife viewing 
‘recreational opportunitiesion 1,882 acres in the gently rolling mountains of Carroll County in South- 
tginia. Deer, turkey, rabbit, dove, and squirrel are the most popular species hunted on the area. There are 

nf fishing opportunities on 2:8 miles of native brook trout water and/3.5 miles of stocked rainbow and brown 


ellent ash 
trout water, including a fee fishing area. Outdoor enthusiasts enjoy hiking, watching wildlife, and photographing 
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hy | Tie Flies 


By James Moffitt 


he first fish I caught on a fly I'd tied was a slab of a 
bluegill, measuring a whopping two inches and fight- 
ing like hell to shake my hook. 

The sun had just come up, and I was fishing a small holler 
with a creek running through it near my house. It was sum- 
mer—humid air swirled above me, not quite making it down 
to the top of the water but creating a cool spot mostly free of 
mosquitos. Around me, joggers were already making their way 
onto the surrounding trails, shooting me looks that said they'd 
rather be fishing. 

It was a small victory for me. A tiny fish, in a creek to 
which I often went in order to restore my confidence after 
taking a lashing somewhere else, leaving me to question my 
abilities as an angler. But it was still satisfying—notching my 
belt with another of those small achievements we get from our 
pursuits in the wild... even if the wild is just down the street 
from Starbucks. After a few months of tying 
horrible amalgamations that hardly resembled 
what the YouTube video was showing me, 
however, I was willing to take this victory. 

I started tying flies about six months 
into the pandemic. | need something else to 
do with my hands, and like a lot of other : 
people, I was getting bored of television. 
Winter was settling in and asa result, 
my time on the water was becoming 
limited. I got breaks from stewing in 
the house while hunting, but it wasn’t 
enough for all of the restless energy em 
Yd built up working long hours the 
first few months of the outbreak, all 


24 @ VIRGINIA WILDLIFE 


while trying to figure out what was happening myself. 

Time seemed to simultaneously fly by and stretch on 
forever as the onslaught of notifications from my phone, email, 
social media, boss, friends, family, and everything else con- 
tinued piling up. The stress of the uncertainty created by the 
pandemic combined with the lack of a work/life balance had 
left me spinning, waking up at two in the morning with my 
heart beating through my chest for no reason. 

So, Id sit in front of my computer watching movies and 
tying the worst flies you've ever seen. I'd send pictures to my 
friends—a lot of whom were experienced tiers—and then sort 
the advice on how to tie the next one out from the jokes about 
how most of my flies looked like broken-down cat toys that 
had lost a fight. 

Eventually, they started replying with “that'll fish,’ right 
around the time it was getting warm enough to consider doing 

some actual fishing. So, I began filling a box in preparation, 
sticking to familiar patterns like bluegill spiders, Clouser 
minnows, and slumpbusters. 

After catching that first feisty little bluegill on a fly of my 

own creation, J was hooked (excuse the pun), falling 
deeper into the rabbit hole of fly tying and trying to 
figure out what exactly it was that made 
fish want to eat. 
Fly tying has opened up a new 
school of thought for me as an an- 
. gler—forcing me to think about color, 
size, and what looks tasty-from.the perspective of _ 
largemouth bass. While I think it’s very possible to 
overthink things when it comes to fishing, there is 
a subtle nuance that turns a haphazard presentation 
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| started tying flies as a way to escape. 
I've continued doing it because 
| learned so much more. 


into something guaranteed to get a bite. 

In a lot of cases, you start doing something for one reason 
and end up doing it for a totally different reason. Tying flies is 
no different. 

For me, it started as a time filler, something to crowd my 
head so that I could block out what was happening in my com- 
munity, at work, and in the world as a whole. It was an excuse 
to put my phone down and stop doom-scrolling long enough 
to get a little sense of relief, while also making something tan- 
gible, which is a feeling that you rarely get working in an office. 

At some point, I got a couple of patterns down well 
enough that I was able to stop following the step-by-step 
videos and begin to create some space around what it was I 
was doing. As I’ve gotten older, I’ve begun to realize that it’s 
actually this liminal space between what's happening and how 
you perceive it that matters most—and that you can spend as 
much time in this space as you want. 

Neurologist, holocaust survivor, and psychiatrist Victor 
Frankl said that “Between stimulus and response there is a 


Shutterstock 


space. In that space is our power to choose our response.’ 

For me, tying flies has become a way to create that space 
and zone out. It’s a reason to leave my phone in the other 
room. I fill my fly boxes quickly now and then move on to 
filling them for others—usually in the winter after hunting 
season when there's nothing else to do. I like the order of it, 
the process, and the satisfaction of seeing the box fill up a little 
more each day as I add more flies. 

It's taken me a long time to understand that there's a lot 
you can't control in the world. But, with a little practice and a 
lot of deer hair, at least you can have some control over when a 
fish chooses to bite. 

Add that to the distinct satisfaction that comes from being 
able to look at something and say, “I made that,’ and like me, 
you might find yourself spending more time at the vise. e& 


James Moffitt is an outdoor writer, hunter, and angler based in 
Richmond. 
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The Commonwealth's 
freshwaters are home to 
more than 30 different 
species of crayfish. 


By Paul Cabe 


hen [ was young, my brother and I 

spent many happy hours in streams 

near our home—fishing, wading, ex- 
ploring, often aided by our grandparents up for a visit 
from Louisiana. At that time, few people.in Virginia 
thought about eating crawfish, but we would some- 
times catch what we could and have my grandmother 
boil them in Cajun fashion: At the time, I knew 
nothing about the natural historyor great diversity of 
freshwater crayfish in Virginia. 

Crawfish, crayfish, or crawdads? All the same 
thing! Regional preferences vary, with “crawfish” 
more common in the southern states, “crayfish” more 
common in New England and the upper Midwest, 
and “crawdad” more common in the Midwest. Tech- 
nical and scientific usage favors “crayfish.” In eastern 
North America, only one family is represented 
(Cambaridae), represented by five genera in Virginia. 


An Important Thread in the Web 
Crayfish are found in nearly all freshwater in Vir- 
ginia. Truly omnivorous, they eat detritus, plant 
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To boost populations of the Big Sandy crayfish, DWR is 
working with several partners to propagate this species 
at White Sulphur Springs National Fish Hatchery in White 
Sulphur Springs, West Virginia. 
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Otters are among the wide variety of animals that enjoy eating 
crunchy crayfish. 


material, other invertebrates, fish, and small amphibians and 
are happy to scavenge. “They clear out detritus and help pass 
energy sources up the food chain that might not otherwise be 
available to the other species like freshwater fishes,’ said Brian 
Watson, DWR aquatic resources biologist and state malacolo- 
gist. Although they can be found throughout the day, they are 
typically more active at night. Crayfish are themselves food of 
choice for many animals. A favorite of smallmouth and large- 
mouth bass, they are models for many artificial lures suitable 
for spin tackle and fly rods. 

Raccoons eat plenty, and they are also eaten by possums, 
otters, foxes, mink, and many other mammals. Among birds, 
herons, a wide variety of ducks, and even owls will eat them (1 
have found screech ow] pellets filled with broken shells). Frogs, 
including bullfrogs, will also eat crayfish given the opportunity. 
And in Virginia we have two snake species that are crayfish 
specialists: queen snakes prefer soft, freshly molted individuals 
while glossy crayfish snakes can eat even hard-shelled ones. 
Numerous other aquatic snakes will also take crayfish if given 
the opportunity, including northern water snakes, northern 
cottonmouth, and even garter snakes. And I’m sure you expect 
that snapping turtles, abundant in Virginia's waters, would eat 
crayfish, but so do other species, including eastern box turtles. 

Crayfish are aquatic organisms, with many of Virginia's 
species confined to streams, rivers, and ponds. Some are ca- 
pable of brief forays on land. I have found the common brook 
crayfish (C. bartonii) crossing roads in the vicinity of springs. 
In addition, Virginia has a handful of species termed primary 
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The entrance to a crayfis 


h's burrow. 


Some crayfish build burrows in areas of shallow water, such as this 
one made by an individual of the upland burrowing crayfish species. 


burrowers. These species are typically not found in running or 
standing water throughout the year but dig extensive burrows 
in areas of shallow water table so they have continual access 
to water. They may occasionally venture out of their burrows 
at night but may remain subterranean for extended periods of 
time. 

Many of these species will congregate in surface waters at 
certain times of the year, perhaps as part of the breeding cycle. 
In Virginia, primary burrowers are common in the coastal 
plain and lower Piedmont but absent from a broad swath in 
the middle of the state; several species are found in the western 
edge and southwestern portions of Virginia. Although indi- 
viduals are rarely seen, they often build mud chimneys above 
burrow entrances, revealing their presence to canny observers. 


Paul Cabe 


Crayfish are 

themselves 

food of choice for 
many animals. 
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olorful burrowing crayfish. 
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Digger crayfish, Creaserinus fodiens, with eggs or “berries” 
attached underneath the females tail. 


A female digger crayfish with hatchlings still secured under her tail. 


Virginia’s most brightly colored crayfish are primary burrowers’ over 400 species (freshwater crayfish are also found in South 
in the western edge of the state, like the bright blue Allegheny .. America, Europe, eastern Asia, Australia, and Madagascar). 


Mountain mudbug (Cambarus fetzneri). We have just over 30 recognized species of crayfish in the 
Crayfish typically reproduce once per-year. After mating, Commonwealth. ; 
female crayfish lay eggs that are “glued” to the underside of To make sense of this diversity, it’s best to think in water- 
her tail, and she carries them until they hatch out looking like __ sheds.:Most of the state is drained by streams and rivers that 
! miniature adults. These “berried” females are often reclusive flow eastward and empty into the Chesapeake Bay. The James 
' and difficult to find. When the young first hatch, they are teth-. River is the largest watershed in the state, and almost com- 
ered to the female’s tail by a tiny filament, and are carried until pletely contained within Virginia. The much smaller York and 
they shed their skin (exoskeleton) for the first time. Rappahannock River basins are completely within Virginia 
and empty into the Chesapeake. The mighty Potomac drains 
) A Striking Diversity much of northern Virginia and parts of West Virginia and 
| Virginia sits on the edge of the world’s hotspot of crayfish Maryland. Three additional river systems (Chowan, Roanoke, 


diversity, the southeastern United States, which is home to well and a sliver of the Yadkin) have portions within Virginia but ~ ~ 
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Common brook crayfish can make brief visits out of water. 


flow into North Carolina, ending in the Atlantic. Finally, the 
southwestern corner of the state includes parts of the New, 
Clinch, Holston, and Big Sandy rivers, which drain to the west, 
eventually reaching the Mississippi River. These ancient divi- 
sions structure the crayfish species diversity and distributions. 

No single crayfish species is found across the whole state 
of Virginia, and the few with broad ranges, like the common 
brook crayfish (Cambarus bartonii) and acuminate crayfish 
(Cambarus acuminatus), likely represent multiple, hard to 
identify species. This brings up another issue: unlike birds, 
salamanders, or fish, there are few good resources or field 
guides to help you identify crayfish species. If you are a fan of 
apps like iNaturalist, you should remember that many crayfish 
identifications are likely inaccurate. 

Within Atlantic drainages, there is overlap for many cray- 
fish species. For instance, the Atlantic slope crayfish (Camba- 
rus longulus) is recorded from rocky flowing streams of the 
James, Roanoke, and Yadkin river basins, and the spinycheek 
crayfish (Faxonius limosus) is found in the James, Potomac, 
and York river systems. Some species are more restricted, like 
the Chowanoke crayfish (Faxonius virginiensis), known only 
from the Chowanoke River system. The river systems that 
drain west to the Mississippi have completely different species 
than the Atlantic slope rivers (with the exception of some 
recent introductions). 

Like many native aquatic species, crayfish face a variety 
of threats. Habitat degradation, in the form of siltation and 
pollution, are threats to some species, especially those which 
require clean, clear running water. One such species, the Big 
Sandy crayfish, (Cambarus callainus) is found in southwestern 
Virginia, West Virginia, and Kentucky, and has been affected 
by mining and intensive logging activities, which lead to high 
sedimentation in streams. This species was listed as threatened 
under the federal Endangered Species Act (ESA) in 2016, and 
efforts are underway to designate and protect critical habitat: 
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An Atlantic slope crayfish. 


Conserving the Crayfish 

DWR has been involved in conservation work for a variety of 
crayfish species, including the Big Sandy crayfish. Surveying to 
establish population data and conducting genetic testing have 
helped biologists better understand Virginia’s native crayfish 
species. And permitting regulations thanks to the ESA listing 
have helped protect the waters for crayfish. 

DWR has also collaborated on a project with West Liberty 
University to examine water quality impacts that were spe- 
cifically having sub-lethal effects on the crayfish—not killing 
them, but still having impacts. The study revealed just how 
complicated habitat conservation for wildlife can be. “We're 
never quite certain what the cause is—it could be a combina- 
tion of 10 to 12 things, then you go into another watershed 


Chris Lukhaup/DWR 
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Chowanoke crayfish are only found in the Chowanoke River system. 
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and it’s six different things over there,” said Watson. “Coal 
mining is a significant impact in that area, and a major impact 
from coal mining is increased salinity in the streams. For most 
species, that’s a problem, but Big Sandy crayfish seem to be 
able to tolerate high levels of salinity better than the Galludet 
River crayfish—that species can't tolerate it at all” 

In an attempt to help boost populations of Big Sandy 
crayfish, DWR is working with U.S. Fish and Wildlife Service 
(USFWS), the West Virginia Department of Natural Resources 
(DNR), and West Liberty University in West Virginia, to 
expand a Big Sandy crayfish propagation project at the White 
Sulphur Springs National Fish Hatchery in White Sulphur 
Springs, West Virginia. 

White Sulphur Springs has worked with the species 
before, successfully producing the first juvenile Big Sandy 
crayfish in captivity in 2022, a breakthrough for the recovery 
of the species and an important steppingstone to future stock- 
ing efforts. The DWR project looks to build on that success by 
expanding the culture systems and further refining the prop- 
agation techniques at White Sulphur Springs. “We're looking 
to bring in females, and when the females lay eggs, raise the 
young, and release them back out into the wild to hopefully 
increase population numbers, or maybe re-introduce the Big — 
Sandy crayfish to streams from which it’s been lost, once con- 
ditions are suitable,’ said Watson. 

Our native crayfish also face threats from the introduction 
of non-native species. The red swamp crayfish (Procambarus 
clarkii), popular for eating in Louisiana, are now commonly 
found, especially in the slower, warmer waters of the Coastal 
Plain and Piedmont. The middle and upper reaches of the 
James and Roanoke rivers now teem with Ozark crayfish 
(Faxonius ozarkae), a transplant from Arkansas. How they 
got here is uncertain, but their presence in two rivers implies 
“bait-bucket” introductions within the state. The impact of 
these introduced species on our native populations is poorly 
known, 


Brittany Bajo: Walker/DWR 


White Sulphur Springs National Fish Hatchery, Caitlin Carey of the 
Conservation Management Institute at Virginia Tech, and Brian 
Watson of DWR seine for Big Sandy crayfish. 


Crayfish can't legally be’sold for fishing bait in Virginia, 
but can be captured and used for fishing bait, and are covered 
under Virginia's freshwater game fishing regulations, which 
limits possession to 20. Crayfish can only be used in the same 
stream or river where they are caught. Because inadvertent 
“bait bucket” introductions of invasive crayfish species are 
well-documented, live crayfish should never be intentionally 
released except at the point of capture. Some neighboring 
states prohibit the use of whole, living crayfish for bait, an 
added protection against inadvertent release. 

I’ve lived most of my life in Virginia and spent my entire 
professional careeras a biologist, and for most of that time had 
no clear idea about the diversity of crayfish. Over the past few 
years, I’ve been delighted to learn more about this overlooked 
and distinctive group. If you are like me, keep your eyes open 
and you will start to notice them everywhere. ¢# 


Paul Cabe is a member of the Department of Biology at Washington 
and Lee University in Lexington, Virginia; his research in conservation 
genetics has included crayfish, salamanders, birds, and several plant 
species from Virginia, He grew up in Waynesboro, with easy access to 
the woods and streams of the George Washington National Forest. 
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Using natural materials and 
Strategies to prevent 
tidal shoreline erosion 

helps humans and wildlife. 


By Glenda C. Booth 


here tidal water meets land can be a magically 

busy space. In many Virginia rivers, striped 

bass, American and hickory shad, alewives, 
and blueback herring spend their first few weeks after hatch- 
ing in shoreline, shallow-water habitats feeding and avoiding 
predators. 

These near-shore areas are also home to many species 
of clams, snails, and mussels in intertidal salt marshes that 
live in a mutualistic relationship with cordgrass. Down in the 
substrate are animals ranging from microscopic organisms 
to worms that tunnel, burrow, and feed. The vegetation in 
this zone provides protection and food for many fish, insects, 
waterfowl, and aquatic mammals. “It’s a very productive and 
necessary habitat,” said John Odenkirk, the Northern Virginia 
district fisheries biologist with the Virginia Department of 
Wildlife Resources (DWR). 

“The intertidal is a special place where flora and fauna 
had to adapt to harsh conditions. It is a biodiverse place as 
well because it is a place of transition between land and water 
ecosystems,’ explained Dr. Donna Marie Bilkovic, assistant 
director of the Center for Coastal Resources Management at 
the Virginia Institute of Marine Science (VIMS). “Plants and 
animals from both ecosystems can be found there, along with 
those specifically adapted to the intertidal environment.” 

Virginia has 5,000 miles of shoreline, marshes, beaches, 
and tidal mudflats. For many years, people built hard barriers 
along shorelines, like sea walls, riprap revetments, and other 
engineered structures to “tidy up” the shoreline, to stem ero- 
sion, or to protect infrastructure from storm surges. 

Virginia's Tidal Wetlands Act of 1972 recognized the 
environmental value of tidal wetlands, established a permit- 
ting system for their protection, and authorized localities to 
establish a local wetlands board and adopt a wetlands ordi- 
nance. In 2011, the Virginia General Assembly passed a law 
(§ 28.2-104.1.) that gives preference to an approach called 
“living shorelines” as a shoreline stabilization method. Instead 


of “hardening” or “armoring” a shoreline, living shorelines use 
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Phoebus Waterfront Park near Hampton in 2016 before a riparian 
buffer was planted. 
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Native plants were planted at John's Point Landing in Gloucester in 
2014 to help establish a living shoreline. 


natural features and at times some structures. If best available 
science shows that a living shore approach is not suitable, 
other approaches may be permitted. 


What Is a Living Shoreline? 
“Living shorelines” refer to managing shorelines in a way that 
“provides erosion control and water quality benefits; protects, 
restores, or enhances natural shoreline habitat; and maintains 
coastal processes through the strategic placement of plants, 
stone, sand fill, and other structural and organic materials. 
When practicable, a living shoreline may enhance coastal 
resilience and attenuation of wave energy and storm surge,’ 
according to the code. 

VIMS recognizes six non-structural options: shore- 
line vegetation management, beach nourishment and dune 
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Previous page: Oysters growing along the edge of the bay naturally protect vulnerable shorelines from erosion. Courtesy of the Chesapeake 


Bay Estuarine Research Reserve Virginia 
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restoration, tidal marsh enhancement, tidal marsh creation, 
bank grading, and fiber logs. For structural approaches, VIMS 
specifies marsh toe revetments, marsh sills, offshore break- 
water systems, and oyster reefs. Property owners can use one 
method alone or a combination. 

The intent is to mimic nature's original shoreline infra- 
structure in an attempt to maintain natural processes, preserve 
the connectivity between land and tidal wetland ecosystems, 
and retain intertidal exchange. VIMS’ research shows that 
living shoreline marshes are occupied by similar fish commu- 
nities as natural marshes, suggesting that living shorelines are 
providing critical nursery, refuge, and foraging areas for fish. 

Living shorelines aren't effective everywhere, and work 
best in sheltered areas with low-energy waves. VIMS has a 
decision-support tool to help property owners customize and 
choose the most effective approach for an individual site. 
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ark after the riparian buffer had time to 


Why Are Living Shorelines Preferred? 
Living shorelines have become popular as an erosion prevention 
strategy due to their effectiveness and their minimal impact 
on wildlife and the environment. They result in cleaner water 
through their filtering capability and soil anchoring. They 
create shoreline habitat for species of shorebirds, invertebrates, 
and turtles. And they improve shallow-water habitat for a 
variety of plant and animal species. 

“Living shorelines are the preferred stabilization method 
for tidal shorelines,’ said Emily Ferguson Hinson, former 
assistant restoration director, lower James, of the James 
River Association. “In addition to stabilizing shorelines, they 
conserve and restore natural habitats and provide ecosystem 
services. Living shorelines provide benefits to property owners, 
wetlands, waterways, and the surrounding communities. These 


Karen Duhring/VIMS 


One year later, the native plants at John's Point Landing were benefits include erosion control, water quality benefits, habitat 


thriving. 


for wildlife, a natural and attractive appearance, and a boost to 
coastal resilience.” 


Permitting 
A number of local, state and federal laws address activities on Virginia’s shoreline, including a state tidal wetlands law, first 
enacted in 1972, designed “to preserve and prevent the despoliation and destruction of wetlands while accommodating 
necessary economic development in a manner consistent with wetlands preservation.” 

The Virginia Marine Resources Commission (VMRC) is tasked with managing tidal wetlands, submerged bottom lands, 
sand dunes, and beaches as a public trust. “In short, the Public Trust Doctrine is the principle that the state holds the 
land lying beneath public waters as trustee for the benefit of all citizens and is responsible for proper management of the 


resources on behalf of the public,” says VMRC’s website. Virginia law also specifies that Virginia Institute of Marine Science 
(VIMS) provides science-based advice to VMRC and wetlands boards. 

VMRC and wetlands boards, and in some cases the U.S. Army Corps of Engineers, consider permits for certain distur- 
bances and construction in tidal wetlands and beaches. The number and type of permits can vary depending on the type, 
size, and location of a project. Applicants start by filing what’s called a “joint permit application” with VMRC. VMRC 
notifies the Corps of Engineers, local wetlands boards and the state’s Department of Environmental Quality. To learn more 
about permits, visit mre.virginia.gov/HMAC/hmoverview.shtm and your local wetlands board. 
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bsorbing storm energy, rather than repelling it, the 
surface of a living shoreline can effectively reduce ero- 
sion. Hardened approaches like wooden or concrete walls and 
tiprap revetments disrupt the connection between land and 
water, block natural intertidal exchange, and separate many 
forms of aquatic life from the land. These hardened installa- 
tions can interfere or eliminate shallow-water habitats essential 
for fish, birds, and other wildlife. 

Hard surfaces are static and do not absorb energy. Wave 
energy can bounce off structures and increase erosive forces 
on adjacent properties. Stormwater overtopping some hard 
structures can scour out the banks behind the structures. Once 
overtopped, they are usually no longer effective. Water has to 
go somewhere. 

The Chesapeake Bay Foundation (CBF) cites studies con- 
ducted after Hurricane Irene in 2011 and Hurricane Arthur in 
2014 that found that property owners who had installed bulk- 
heads had double the cost to repair the hurricane damage and 
four times the cost of annual shoreline maintenance compared 
to people who had living shorelines. 

“Waging war with water is a losing battle,’ wrote CBF’s 
Jay Ford and Doug Myers in the September 2022 Bay Journal. 
“Bulkheads and riprap only work until a high tide or storm 
surge rises over them and starts to wash away soil, requiring 
costly repairs. A well-designed living shoreline, by contrast, 
grows and strengthens over time.’ 

Dr. Kirk Havens, director of VIMS’ Center for Coastal 
Resources Management, summarized: “We recognize that 
shorelines function best when connected naturally from 
upland to shore to intertidal. Living shorelines maintain that 
connectivity and enhance water quality and habitat benefits.’ 


Capitalizing on Nature’s Defenses 
Climate scientists say that storms are becoming more fre- 
quent and more severe. Living shorelines can absorb the ebb 


Animals such as the diamondback terrapin be 
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and flow of water and recover more quickly from storms. 
Hardened structures typically cannot adapt to a changing 
environment. 

Sea level rise has been accelerating along the U.S. East 
Coast since at least 2014. According to the National Oceanic 
and Atmospheric Administration's sea level rise model, the rel- 
ative sea level trend is 4.75 millimeters/year based on monthly 
mean sea level data from 1927 to 2022, which is equivalent 
to a change of 1.56 feet in 100 years. The data suggests that 
at Sewells Point, and in general the Mid-Atlantic region, sea 
levels will likely rise another 18” between now and 2050. 

Living shorelines take advantage of and sometimes 
enhance the natural ability of marshes to adapt to changing 
sea levels. A living shoreline can capture sediment and grow 
vertically in response to rising seas. A sill structure fronting a 
marsh can enhance sediment capture and stabilize the habitat. 

Virginia has around one million acres of wetlands, 23 
percent tidal and 77 percent nontidal. The state lost over 
40 percent of its wetlands since the 1700s. Signatories to the 
multi-state Chesapeake Bay Watershed Agreement’s Wetlands 
Outlook, including Virginia, committed to “create or re-estab- 
lish 85,000 acres of tidal and non-tidal wetlands and enhance 
the function of an additional 150,000 acres of degraded wet- 
lands by 2025. Living shorelines can help protect, restore, and 
sustain wetlands. 

Living shorelines as a climate adaptation strategy can 
not only reduce erosion and flooding, but also enhance what 
climate scientists call “resilience” “When building resilience to 
climate change, working with Nature will always win out in the 
long run,’ wrote Ford and Meyers. 


Glenda C. Booth, a freelance writer, grew up in Southwest Virginia 
and lived in Northern Virginia over 30 years, where she is active in 
conservation efforts. 
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By Serena Grant/DWR 


\V/ens wildlife artists looking for inspiration need look no 
further than their own back yards. At least, that’s where 
Mila Linyue Tong of Virginia, the winner of U.S. Fish and Wild- 
life Service’s (USFWS) 2023 National Junior Duck Stamp Art 
Contest, likes to seek her inspiration. 
Rising sophomore Tong, 15, created an acrylic painting 

depicting a hooded merganser (Lophodytes cucullatus) eating a 
darter fish for the competition. A student at Potomac Falls High 


Tong's portrayal of a hooded merganser will grace the 
2023-24 Junior Duck Stamp. Sales of the stamp benefit the 
USFWS Federal Junior Duck Stamp Conservation and Design 
Program, which teaches wetland and waterfowl conservation 
to students by encouraging them to explore their natural world, 
inviting them to investigate biology and wildlife management 
principles, and challenging them to express and share what they 
have learned with others. 


School, Tong has been interested in art — 
since the first grade. Natural subjects 
from her back yard helped influence her 
participation in the contest. “My back 
yard is connected to the forest, so some- 
times I like to research animals if I got 
a picture of them,” Tong said. “I’m good 
with painting animals, but not people.” 
Students between kindergarten and 
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U.S. FISH AND WILDLIFE SERVICE 


Yes 


— The Junior Duck Stamp Program 
began in 1989 as an extension of the 
Migratory Bird Hunting and Conser- 
vation Stamp, commonly known as 

the Duck Stamp, with the first national 
Junior Duck Stamp art contest held in 
1993. The program encourages students 
to explore their natural world, participate 
in outdoor recreation activities, and learn 


Brett Billings/USFWS 


12th grade participate in their annual 
state Junior Duck Stamp Program, 
learning about wetlands, waterfowl, and 
wildlife conservation, then express their 
learning through a drawing or painting 
of a duck, goose, or swan. More than 
15,000 young artists participated at the 
state level. The winner of each state's art 
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2023-2024 JUNIOR DUCK STAMP 


The 2023-24 Junior Duck Stamp, with Virginian} 
Mila Linyue Tong’s painting of a hooded mer- 
ganser, is now on sale online (fws.gov/service/ 
buy-duck-stamp-or-e-stamp), at sporting 
goods and retail stores, and some post offices 
and national wildlife refuges. The proceeds 


support youth conservation education. 
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wildlife management principles. Approx- 
imately 3,000 Junior Duck Stamps are 
sold annually for $5 each. 

This year marks Tong's third time 
entering the Junior Duck Stamp contest. 
She learned that she had won at a live 
judging ceremony, which she attended 
with her father, a friend, and her art 


contest went on to the national compet- 
ition where five judges evaluated the entries from 50 states, the 
District of Columbia, and two USS. territories. 

When researching the hooded merganser, a species Tong 
chose because of her fondness for “unique animals,’ she started 
by searching for reference pictures. Several pictures and a video 
of the duck species with a fish in its beak struck Tong with 
inspiration, who said that she “got into that movement” of the 
duck catching its prey. The contest rules require a live portrayal 
of a native North American duck, swan, or goose species chosen 
from the designated eligible species list. 


teacher at the Sunberry Art Studio, Xiao- 
jin Bao. “All I could hear was my dad and everyone in the room 
congratulating me. I was extremely happy!” she said. 

Tong plans to continue her artwork, enjoying mediums 
including pipe cleaner statues, resin art, collage, and colored 
pencil. She recommends to “protect wildlife, stay creative, and 
always be curious.’ Remember, sometimes all it takes to see the 
wildlife Virginia offers is a short trip to your porch! 


Serena Grant is Virginia Wildlife’s Creative Content Intern. She 
attends George Mason University and enjoys hiking, nature watching, 
and writing. 
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Above: Mila Linyue Tong (center), the winner of the 2023 USFWS National Junior Duck Stamp Art Contest, holds her winning artwork as the 
judges of the contest, (from left) Rosalie Wetzel, Joe Hautman, Justyn Foth, Jennifer Scully, 


and Cliff Feldheim, look on. SEPTEMBER/OCTOBER 2023 @ 37 
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Working for Wildlife , miy i 


The mission statement of the Department of Wildlife Resources (DWR) reads that we seek to conserve, connect, and protect: 


Conserve and manage wildlife populations and habitat for the benefit of present and future generations. Connect people to 
Virginia's outdoors through boating, education, fishing, hunting, trapping, wildlife viewing, and other wildlife-related activi- 
ties. Protect people and property by promoting safe outdoor experiences and managing human-wildlife conflicts. Here are a 
few of the many accomplishments of DWR staff in working toward those goals... 


NASP State Tournament 


The 2023 National Archery in the Schools Program (NASP) Virginia 
State Tournament at the Farm Bureau Event Center in Doswell, 
Virginia, hosted 600 student archers competing and more than 
1,800 people in attendance. The NASP State Tournament features 
two different competitions—the Bullseye State Tournament 

and the IBO 3D Challenge. Between the two, there were 37,745 
arrows shot with zero injuries or incidents. Committed DWR staff 
and volunteers who helped set up, run, and breakdown our tour- 
nament helped make it a success. 

The NASP State Tournament not only fosters a healthy 
competitive and team environment, but it also provides student 
archers the opportunity to earn scholarship awards for finishing in 
the top three in their division. The Wildlife Foundation of Virginia, 
NASP, and NASP sponsors all proudly contribute to a scholar- 
ship fund to award more than $21,000 in scholarships at the 
tournament. 


om] : 
Archers from across the state competed in the National Archery 


in the Schools Program Virginia State Tournament. 


Young Hunters Add Skills at Virginia Hunter 


Virginia Hunter Education Challenge. 
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In May, nearly 120 young hunters from across the Common- 
wealth competed in the Virginia Hunter Education Challenge 
at Holiday Lake 4H Educational Center in Appomattox. This 
annual event tests young hunters’ skills and knowledge in 
the following areas: Hunter Education Written Examination, 
Wildlife Identification, Outdoor Skills, 3-D Archery, 22 Rimfire 
Silhouette, and Shotgun Sporting Clays. Competitors may 
compete as an individual or on a team of five in two divisions: 
Junior (under the age of 14) and Senior (ages 15-18). This 
valuable experience builds upon skills learned in basic hunter 
education courses and encourages safe and ethical lifelong 
hunting habits. 

Sarah Coffee of King William County won the Junior indi- 
vidual division, while Justin Berry of Rockingham County won 
the Senior individual division. Teams from King William County 
won both the Junior and Senior team divisions. For more infor- 
mation on the Virginia Youth Hunter Education Challenge, call 
the DWR Hunter Education Program team at 804-367-1147. 


Meghan MarchettiiDWR 


CPO Amanda Nevel Named CPO of the Year 


Conservation Police Officer First Class Amanda Nevel earned the title 
of 2023 Conservation Police Officer of the Year. Officer Nevel is one 
of a dozen female officers proudly serving as a Virginia Conservation 
Police Officer (CPO). For the past seven years, she has protected the 
citizens and wildlife resources in the Northern Neck area of the state 
while patrolling the woods and waterways. 

It is clear to those who know Officer Nevel that she is a commit- 
ted officer, and she continually demonstrates a work ethic of quality 
professional customer service. She thoroughly immerses herself into 
fulfilling DWR’s mission of conserving, connecting, and protecting our 
citizens and wildlife resources in the Commonwealth. Throughout her 
career, Officer Nevel has demonstrated a professional and positive 

; ; ‘ : CPO First Class Amanda Nevel (/eft) was acknowledged as 
attitude toward the enforcement of our state’s hunting, trapping, the 2023 Conservation Police Officer of the Year by DWR 
fishing, and boating laws. She has become the district leader in her Chief of Law Enforcement John Cobb (right) at the May 
work area and serves as a mentor and training officer to new recruits meeting of the Board of Directors. 
who join our team. Her steadfast work ethic and amicable demeanor 
serves as a positive example for all her fellow officers. She is a proven 
leader who has completed the inaugural Law Enforcement Leadership 
Development Program and sets the mark for how a dedicated and 
professional officer should conduct themselves while performing their 
duties. 

“The Officer of the Year award is considered the highest honor 
that can be bestowed on a Conservation Police Officer in their career,” 
said DWR Chief of Law Enforcement John J. Cobb. “l am very proud of 
all of our capable and hard-working officers, but especially proud of 
Officer Nevel and the work she has done to be selected for this pres- 
cigious award. She was part of an extraordinary group of nominees 
acfass the state that we are privileged to have working for all of us 
here in the Commonwealth. Each one of them is to be congratulated 
on being chosen to represent their assigned regions in this Officer of 
the Year selection process.” 


Meghan Marchetti\DWR 
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Four Falcons Fledge! 


For the third consecutive year, the peregrine falcons of Richmond Falcon 
Cam live-streaming fame produced brood of four juvenile falcons! The eggs 
were laid in March and hatched in April. Falcon cam viewers enjoyed watch- 
ing the chicks mature. Upon their banding in May, all four chicks were alert 
and judged to be in good health based on their appearance, measurements, 
and overall behavior throughout the banding process. 

Similar to the past two years, the 2023 brood was made up of two 
males and two females (this is determined during banding based on the 
chick’s weight and leg size). The females can be identified by the presence 
of green or red tape on their federal bands, while the males received white 
or blue tape on their bands. In mid-June, the four chicks fledged and left the 
nest to learn to fly and amid Richmond's skyline, with watchful volunteers 

The famous breeding pair of peregrine falcons that monitoring their progress for the first few days. 


appear on the Richmond Falcon Cam produced a 
brood of four fledgling falcons. 
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Column and photos 
by Lynda Richardson 


Here is the underexposed RAW file that I started with. You can see 
detail in most of the highlights, but the shadow areas go dark. 
ISO 100, 1/30, f/11.0 


() ne of the more challenging light- 
ing situations for photographers 
is dappled light. Dappled light is when 
light and shadow are “dappled” through- 
out a scene, creating contrast between 
shadows and highlights. 

An example of dappled light is often 
seen in a forest when sunlight shines 
through the forest canopy all the way 
onto the forest floor, creating bright 
spots of light. Where the canopy blocks 
the sun, there are shady or shadowy 
areas. Often, the exposure difference be- 
tween the shady and sunny spots is too 
great to equalize with any one exposure, 
but there are a few techniques you can 
use to work creatively with this tricky 
situation. 

Depending on your style of shoot- 
ing and what you are trying to achieve, 
there are several options you can try. 
And, if you shoot in RAW, it will be a lot 
easier to work on this difficult light in 
post-processing. 
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If you want to try and even out the 
lighting first, expose somewhere between 
the sunny spot exposure readings and 
the shadow exposure readings, leaning 
toward correcting the highlights. By ex- 
posing to almost correct the highlights, 
the rest of the image will go darker, but 
you will also maintain some detail in the 
highlights and shadow areas. If you were 
to just expose for the highlights, you'd 
end up with very dark shade, possibly 
losing detail there. If you were to expose 
for the shade, the highlights would 
record as bright white hotspots without 
detail. Highlights without detail are 
impossible to fix. 

Once you have made these expo- 
sures, take your RAW images into your 
post-processing software and adjust the 
highlights and shadows. It takes a bit 
of a juggling, but you should be able to 
create a more evenly exposed image. 

Another technique is to use a tripod 
while shooting and take several images 


Find a Way to Work with 
Dappled Light 


While processing the RAW file, | simply adjusted the exposure by +1, 
highlights by -100, and shadows by +100. You can continue to tweak 
it to your liking, but this gives you a great start! 


of the exact scene at different exposures. 
Make sure you have a correct exposure 
for the shadows, the highlights, and a 
middle range exposure. Then, combine 
the three images in post-processing by 
merging them into a “perfect” exposure. 

In this column, I suggest “fixing” 
dappled light, but you can also make it 
work for you creatively. Look for a spot 
of light on a subject and properly expose 
for the bright light. The dark surround- 
ings will create an eerie feeling and dra- 
matically spotlight the subject. I like to 
do this with plants like ferns; sometimes 
I’m lucky and can even capture a deer in 
a spot of light. 

The next time you encounter dap- 
pled light you have two options—you 
can try to fix it or work with it. It’s all up 
to you and your vision. 


Lynda Richardson is the art director of this 
magazine. 


Seasonal Transition 


FE or those enthusiasts who fancy 
the great outdoors, seasonal 
transitions offer some of the greatest 
windows of opportunity for observing 
the objects of their obsessions. One 
of my treasured times of year is late 
summer—when the last generation of 
monarch butterflies break free of their 
lime-green, chrysalid prisons to sip 
the ambrosial nectar of deep-purple 
ironweed flowers and brisk, night- 
time temperatures amplify the string 
ensembles of crickets and katydids 
performing from field and forest. The 
sights and sounds of these insects 
serve as reminders that our beloved 
white-tailed deer is in the midst of 
transformation, as well. 

Practically all of nature bases 
its cycle of life on the Earth’s full orbit 
around the sun, which occurs every 365 “ 
days. Because the planet's axis is tilted over 
23 degrees, the sun's energy distribution 
fluctuates throughout the year. During 
spring, our Northern Hemisphere angles 
toward the sun, which results in longer 
daylight hours and additional solar 
energy dispersed to support the growth 
of protein-enriched plants that, in turn, 
sustain the herbivores. 

Come spring and summer, whitetail 
bucks concentrate on feeding to build fat 
reserves lost during the rigors of the pre- 
vious autumn’s rut and over winter. In 
addition, food sources ingested provide 
minerals necessary for restoring bone 
lost during resorption of the animal's 
own skeletal system. Yes, bone tissue 
from non-weight bearing bones, like 
ribs, are utilized in early antler growth. 
Mobilization, as the process is called, 
results in temporary osteoporosis. These 
bone particles, like the minerals con- 
sumed, are released into the circulatory 
system and transported to the growing 


antlers via blood vessels. 

In the growth stage, 
antlers are not bone; they 
are highly vascularized 
cartilage, which allows a 
network of blood vessels 
to distribute bone salts 
throughout the append- 
ages. Susceptible to damage, the pliable 
antlers are covered with thin skin con- 
taining short, bristle-like hair—hence 
the descriptive name velvet. The good 
news for the deer, each of these individ- 
ual hairs grow from a sebaceous gland 
that produces an oil that effectively 
repels blood-sucking insects. The blood 
flowing through a buck’s velvet-stage 
antlers also assists in regulating the 
animal's body temperature during hot 
weather. 

Starting with initial growth from 


the pedicles during April and continuing 


at nearly a quarter of an inch per day 
for over four months, whitetail antlers 
reach their potential in early August. As 


AWalk in the Woods —— 


Column and photos 
by Mike Roberts 


the earth continues its orbit around 
the sun and daylight hours lessen by a 
minute or two each day, the retinas of 
the deer’s eyes continuously transmit 
light messages to the pineal gland. 
This “third eye,’ as the pineal gland is 
sometimes called, converts the light 
into chemical compounds, which 
eventually triggers the endocrine sys- 
tem to produce hormones that control 
a host of physiological functions, in- 
cluding shutting down antler growth. 
The blood vessels that pumped the 
bone salts into the antlers now con- 
strict to cut off the flow of blood. Asa 
result, the velvet shrinks, and the soft 
cartilage and blood vessels 
begin to calcify. 

Near the end of August, 
or in early September, the 
antler calcification process 
is completed, and the velvet 
is shed, typically in one day. 
More often than not, the 
bloody strips of protein are 
eaten by the bucks. As soon 
as the velvet is shed, they 
begin rubbing their hard- 
ened antlers on resilient saplings and 
trees—not to remove the velvet, but to 
advertise their presence to other bucks 
and does. The rut is about to begin! 

A foggy, early September morning 
is, without doubt, a great time to go fora 
walk in the woods. Spending an hour or 
so with a big, ole whitetail buck showing 
off his velvet crown is one of the genuine 
pleasures of those of us who appreciate 
nature's seasonal transitions. 


A lifelong naturalist and wildlife photographer, 
Mike Roberts enjoys sharing his knowledge 
with others. You can contact him at: 
return2nature@aol.com. 
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by Stephen Living 


he Virginia Department of 

Wildlife Resources (DWR) has 
a number of Wildlife Management 
Areas that are managed for waterfowl 
and other wetland-dependent species. 
Traditional waterfowl management 
has often focused on “plant and flood” 
techniques. Crops like corn, millet, or 
soybean are planted and at least some 
portion of the crops left unharvested. 
Once the area is reflooded, waterfow] 
can access the energy-high food sources 
that this provides. One limitation of this 
approach is that the grains deteriorate 
very quickly on contact with water. 
These crops provide energy that helps 
waterfowl cope with cold temperatures, 
but don't provide the protein, fats, and 
other nutrients they'll need to prepare 
for the upcoming migration and breed- 
ing season. 

To help waterfowl] through their 
whole life cycle and to benefit a wide 
array of species, DWR utilizes a man- 
agement strategy known as Moist Soil 
Management. This technique tries to 
mimic the natural flooding and drying 
cycles of wetlands to encourage the 
growth of native plants that provide 
high-quality natural food sources. The 
timing of flooding or drying (draw- 
down) is manipulated to encourage 
desirable native plants. Preventing the 
soil from drying out completely ensures 
that wetland plants dominate. The target 
plants are generally native annuals that 
produce large seeds packed with nutri- 
ents that last even after being submerged 
for a long time in the water. 

Moist soil management is generally 
performed in artificial impoundments— 
basically shallow ponds that have a vari- 
ety of ways to control water levels. This 
includes pumps, pipes, and a variety of 
gates. Individual impoundments within 
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Column and photo 


If You Flood It, They Will Come 


an area can be managed to provide a 
variety of resources that help support 
wildlife through the year. Varying the 
timing of flooding and drying can 
change what plants grow and provide 
diverse resources. 

Seeds provide important energy 
that helps fuel waterfowl on their mi- 
grations and through cold winters. But 
seeds aren't the only food that moist soil 
management provides. Aquatic inver- 
tebrates thrive in these shallow pools. 
These provide protein and fats that birds 
need, Snails can be especially valuable, 
as their shells provide calcium that helps 
female waterfowl as they get ready to lay 
eggs. 

Moist soil management isn't just for 
ducks, though. Frogs and toads thrive 
in the shallow waters of these impound- 
ments. Migrating shorebirds use shallow 
water and mudflats to forage, sora rails 
and long-legged waders like herons, bit- 
terns, and egrets stalk the shallow water 
to hunt. Songbirds like marsh wrens and 
red-winged blackbirds build their nests 
in the marshy vegetation. 

Habitats change over time and natu- 
ral processes tend to favor the establish- 
ment perennial vegetation that may not 
offer the same resources. Prescribed fire 
or farm implements like a disc can help 
maintain the habitat that managers are 


Meghan Marchetti/DWR 


trying to provide. Sometimes the weather 
and other factors create conditions that 
aren't necessarily productive for water- 
fowl and other wildlife. In these cases, 
small areas of annual crops like Japanese 
millet can be planted to augment moist 
soil efforts. 

Of course, reflooding these im- 
poundments is an important step to 
provide habitat. Generally, the im- 
poundments are shallowly flooded toa 
depth of up to 18 inches. Deeper water 
allows diving ducks to find food, while 
shallow areas allow dabbling ducks to 
pick food from the bottom. Shorebird 
and small ducks like teal will forage 
along the muddy edges. 

Every few years it can be benefi- 
cial to leave an impoundment flooded 
throughout the year. This provides 
aquatic habitat for wildlife and can help 
“reset” habitat management. Managers 
have to monitor and control invasive 
species to be sure they're providing 
high-quality habitat that provides the 
resources that such a diversity of wildlife 
species need to thrive. 


Stephen Living, the DWR habitat education 
coordinator, is a biologist and naturalist 
with a lifelong love of wildlife and nature 
that began in the woods and streams of his 
childhood. 


I am a lazy eater because I don’t want to pick through bones 
when I eat. Harvested game meats can contain unpleasant 
“finds” like bone fragments and shot that no diner wants to 
find on their plate. There are ways to prevent this, though. 

Using a pressure cooker shortens the cook time on tougher 
game, and the bones add flavor to the cooking liquid. Meat 
comes out moist and tender, is easy to remove from the bones, 
and nothing is wasted. Oven braising or simmering on the 
stovetop are options if you don't have a pressure cooker; the 
cooking time will increase to 1 - 1 % hours. 


Squirrel and Mushroom Ragu 


Yield: 4 main course servings 
Meat Cook Time: 45 minutes, Ragu Cook Time: 30 minutes 


Meat 

2 large squirrels (about %-lb. each), cut in half 
1 Tbsp. neutral oil (vegetable or olive) 

1 medium onion, quartered 

1 medium carrot, cut into 2" pieces 

1 medium rib of celery, cut into 2” pieces 
1 bay leaf 

1 small sprig fresh thyme 

1/4 tsp. whole black peppercorns 

2 sprigs fresh parsley 

3 cups chicken stock 

Salt and pepper 


Season squirrels with salt and pepper. Heat oil over medium 
heat in the bottom of a pressure cooker and brown squirrels 
on both sides. Add remaining ingredients and bring to a boil. 
Switch from sauté to pressure cook - high. Seal and cook for 15 
minutes. Allow pressure to release naturally. Unseal lid, trans- 
fer squirrel to a plastic bag (meat is easier to remove when it is 
still very warm). Remove meat from the bones, checking care- 
fully for bone fragments and shot. Strain cooking liquid and 


reserve. Can be made one to three days ahead and refrigerated. 


Fare Game with... — 


NDY HYD 


Sauce 

1 Tbsp. olive oil 

¥% -oz. dried shiitake mushrooms, rinsed, soaked 30 minutes in 
enough cool water to cover 

¥%, c. finely chopped onion 

4 c. finely chopped celery 

1 % c. coarsely chopped cremini mushrooms 

¥, tsp. minced garlic 

% c. rutabaga, 4" dice (can substitute carrots or turnip) 
% c. dry white wine 

2 % cups (combined) reserved stock and mushroom soaking 
liquid, divided 

8 oz. cooked, boneless squirrel meat 

2 Tbsp. cornstarch 

1 egg yolk 

2 Tbsp. chopped fresh parsley 

Salt and pepper to taste 

¥% lb. pappardelle pasta 

% c. toasted pine nuts, coarsely chopped 

% c. Panko crumbs, toasted in a skillet with 2 tsp. butter 
Fresh lemon wedges 


Remove rehydrated mushrooms from soaking liquid, reserving 
liquid. Trim and discard stems from soaked mushrooms and 
slice caps 1/8” thick. Heat oil in a 10" skillet over medium heat 
and add onion, celery, both mushrooms, garlic, and rutabagas 
and cook until liquid from mushrooms has evaporated and 
rutabagas are almost tender, about five minutes. Deglaze the 
pan with white wine and simmer until wine has evaporated. 
Add 2% cups of stock and the squirrel meat, reduce heat to 
low, cover and let mixture come to a gentle simmer. In a small 
bowl whisk together the egg yolk and cornstarch until smooth, 
then whisk in remaining % cup stock until smooth. Whisk 
cornstarch mixture into the ragu, stirring gently and constant- 
ly until sauce returns to a simmer and thickens. Stir in parsley 
and season to taste with salt and freshly ground black pepper. 


Cook pasta according to package directions, drain, reserving 
¥, cup of the cooking liquid. Add pasta to the ragu and toss to 
coat, adding some of the pasta water if needed to adjust the 
thickness of the sauce. Remove from heat and divide between 
four pasta bowls. Squeeze a fresh lemon wedge over each bowl 
and top with toasted Panko and pine nuts. 


Wendy Hyde lives on the Northern Neck of Virginia with her husband 
and two dogs. Visit her website at girlgamechef.com for more recipes; 
find her on Instagram as @girlgamechef. 
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The Curious Nature OJ 


{ 
DIURNAI BIRDS OF PREY 


Raptors: The Curious Nature of 
Diurnal Birds of Prey 

by Keith L. Bildstein 

2017 Comstock Publishing Associates 
336 pages 

cornellpress.cornell.edu 


“Raptors themselves have proved far more 
resilient than many conservationists have 
thought them to be... if my optimism is 
tempered at all, it is only by the concern 
that we fail to learn from past mistakes. 
If we choose to build upon the existing 
and growing body of knowledge and 
continue to study and learn more about 
how birds of prey function in natural and 
human-dominated landscapes, and if we 
continue to recognize that the time to save 
a species is when it is still common, adult 
and juvenile birds of prey will be breeding 
and feeding in large numbers well into the 
future.” - the author 


jes red-throated caracaras enjoy 
a diet rich in bees, wasps, and 
hornets. How do they ambush their 
prey? They like to crash into their nests 
at high rates of speed, breaking them 
open to feast on the winged delicacies 


inside. Some harriers have owl-like 
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facial disks that help direct sounds 

to its external ears. Peregrine falcons 
take feeding breaks along their migra- 
tion routes and apparently time those 
migrations to take advantage of migra- 
tory prey along the way. Osprey in the 
Chesapeake Bay region tend to gravitate 
toward human-made nesting sites like 
channel markers, duck blinds, and pur- 
pose-built nesting structures, preferring 
them over trees. 

Want to know more? This volume 
is a comprehensive, global take on the 
fascinating lives of raptors in both nat- 
ural and human-dominated landscapes. 
Covering a wide range of topics includ- 
ing raptor biology and physical charac- 
teristics, migration patterns, and feeding 
and breeding behaviors, the author does 
a fabulous job of distilling decades of 
scholarship and research into an accessi- 
ble and compelling narrative designed to 
appeal to a broad readership. 

Each chapter opens with a thematic 
overview, followed by deeper dives into 
related topics like plumage mimicry, 
sunning behavior, long-distance naviga- 
tion, and climate change. Photos, maps, 
and tables placed within each chapter 
appeal to visual learners, and present 
important information in context, and 
every chapter closes with short, num- 
bered sections that synthesize infor- 
mation in a manner that’s perfect fora 
quick reference or review. An extensive 
glossary and comprehensive reading lists 
encourage further investigation. 

Since the book was published in 
2017, there have been advances in satel- 
lite tracking, and other research-related 
technologies, but Bildstein anticipates 
these developments and touches on 
them where applicable. 

When it comes to the future of rap- 
tors, Bildstein maintains an optimistic 
point of view, but he doesn’t minimize 
the very real threats that exist—power 


by Beth Hester 


lines, environmental contaminants, 
land-use changes, and direct persecution 
from humans. If people are able to gain a 
better understanding of the lives of these 
curious birds and their place in the web 
of life, they're more likely to appreciate 
and protect them. 

By bridging the gap between highly 
technical specialist research and basic 
ornithology field guides, this book 
serves as a wonderful gateway through 
which deeper conversations about our 
relationship with raptors can happen. 


Fast Facts About Raptors 

e Raptors’ eyes are somewhat fixed in their 
sockets. Because of this, raptors turn 
their heads frequently when scanning 
the visual landscape. This makes them 
appear to be especially alert. 

e Unlike most birds, raptors exhibit re- 
versed size dimorphism, a phenomenon 
in which females are larger than their 
male counterparts. 

e Social raptors display learning skills sim- 
ilar to those of other highly social birds, 
including parrots, ravens, and crows. 

e Most diurnal birds of prey are seasonally 
monogamous. Some larger species mate 
for life. 

e Most raptors ingest mineral grit and small 
stones to aid the digestive process. 

e Many migrating raptors take different 
routes on their outbound and return trips 
resulting in elliptical, or loop, migration. 

e Most raptors do not undertake water 
crossings of more than 25 kilometers (16 
miles). 
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SINGLE COPIES ARE AVAILABLE 
FOR PURCHASE at virginiawildlife.gov/photo-issue 


2024 Virginia Wildlife 
Photography Showcase issue 


Submissions are now being accepted online! 
virginiawildlife.gov/virginia-wildlife/ 
photo-showcase-entry/ 


DEADLINE: Monday, February 5, 2024 


ATTENTION vircinia WILDLIFE SUBSCRIBERS! 


Now you are able to access your 
subscription online to: 

e change your address 

e renew your subscription 

e purchase a gift subscription 
@ pay your bill 


INIA 
WAEDUIEE 


To manage your subscription 
go to: 
virginiawildlife.gov/subscribers 


——P For customer service: 
e 800-710-9369 


e customerservice@vawildlifemagazineservice.com 


CORRECTION: In the July/August 
2023 Photography Showcase issue of Vir- 
ginia Wildlife, we inadvertently misidenti- 
fied the photographer of the trail camera 
photo of a gray fox and a squirrel on page 
50. The correct photographer credit is 
Vincent Janowiak of Suffolk, Virginia. 


In the same issue, we misidentified a species of butterfly. The 
butterfly picture by Edward Episcopo on page 36 of the 
issue is an American lady butterfly, not a common buckeye. 


Me OUT & ABOUT 


EVENTS 


September 15-17 
Virginia Hunter 
Skills Weekend 

holidaylake4h.com/virginta- 
hunter-skills-weekend.html 


September 23 
National Hunting and 
Fishing Day 
nhfday.org 


September 30 & October 1 
Youth and Apprentice 


Deer Hunting Weekend 


October 14 & 15 
Youth and Apprentice 
Bear Hunting Weekend 


October 14 & 15 
Youth and Apprentice 
Turkey Hunting Weekend 


October 14 & 15 
Youth and Veterans 
Waterfowl Hunting Weekend 


October 24-31 
Bat Week 
batweek.org 
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ap he heat of summer is gone and the forests are alive with 
the bright colors of changing leaves against blue autumn 
skies. It’s a great time to get outdoors or spend a relaxing 
afternoon cheering on your favorite team. Unfortunately, all of 
those colorful leaves are slowly drifting down into your yard, 
so you need to rake, blow, bag, and haul them. But DO you 
really have too? 

Our pursuit of “neatness” during the fall is time-consuming, 
can be noisy, and sometimes uses resources like fuel. Leaves 
and other yard waste often end up taking up space in our 
Jandfills. What if you could reclaim some of your weekend and 
improve wildlife habitat at the same time? 

It's possible if you “leave the leaves.” Fallen leaves provide 
many wildlife benefits—shelter, helping to keep them cool and 
moist when it's warm, and refuge from the cold. Salamanders, 
lizards, toads, and box turtles are just some of the wildlife that 
take shelter in the leaves along with countless invertebrates. 
Even better, as the leaves break down, they return nutrients to 
the soil. 

If you're a fan of backyard birds, you definitely want to 
keep some leaves around. Many species of birds prefer to 
forage by kicking through the leaves looking for seeds or bugs. 
Brown thrashers, eastern towhees, and fox sparrows are just a 
few of the species that really like to “dig” in the leaves. 


Py i Lae He dae 


Leave Leaves! 
By Stephen Living 


One unexpected group of animals that benefits from leaf 
litter is moths and butterflies. The caterpillars of many species 
overwinter as a chrysalis (a cocoon). The luna moth and the 
eastern tiger swallowtail have chrysalis that are camouflaged 
to look like dried leaves and will remain hidden and protected 
in the leaf litter until the spring. Other species will spend 
the winter in the leaves as adults, caterpillars, or even as eggs 
just waiting on the warm weather to go about the business of 
trying to become a butterfly or moth. Because so many small 
animals are living in the litter, it’s best not to shred or mulch 
your leaves if you're working to promote habitat. 

Wherever possible, allow leaves to break down naturally. 
But it may not be practical to leave all your leaves exactly 
where they fall. While a thin layer of leaves benefits turf lawns, 
too much can smother the grass. You can use a mower to 
mulch leaves into your lawn where they will add nutrients and 
improve your soil. You can also rake leaves around the base of 
trees or even consider reducing your lawn area and establish 
native plants that will further support the wildlife that share 
your space. Leaves can also be raked into your perennial beds 
to act as a winter mulch. Your neighbors may wonder what 
youre up to (or NOT up to). If they ask, let them know that 
you re doing your part for wildlife and getting back a few hours 
of your weekend. 


Stephen Living, the DWR habitat education coordinator, is a biologist 
and naturalist with a lifelong love of wildlife and nature that began in 
the woods and streams of his childhood. 


Pat Davis of Mechanicsville spotted these migrating tree swallows feeding 
on wax myrtle berries near Colonial Parkway in Williamsburg. Olympus OM-1 
mirrorless camera, 300mm f/4.0 lens + MC-14, ISO 8000, 1/3200, f/6.3. 


Great shot Pat! 


POOR ESSHEHEEHHHSHHE SESH E SHOT HE EEEEHSSEHETESESEEESEESEESESHSETHESHSESHHEEEHHEHOHOE 


You are invited to submit up to three of your best photographs for possible publication in Pics 
from the Field. Please include contact information (email and phone number, city or county you 
live in) and send only high-resolution (minimum size, 4"x6" at 300ppi ) jpeg, tiff, or raw files via 
email attachment or WeTransfer to: Lynda.richardson@dwr.virginia.gov. We look forward to 


seeing and sharing your best work! HAPPY SHOOTING! 
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